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The present invention relates. re a c.orrrereiiion in 
8c > " e O Of ubiquira 

which can be acirriir.rsleree' to children in a oral dosage 
form 

coo - : arises an effective amount of coenzyme Q or 
ubfcsiiinoi ranging from about 0.05 'X to about 10- %. 
i , ■ ^ i<- - ^ r s - ■ i ' 'it * 

a pc.iysorireio surfer-ant such as a Tvvasnirn surfactant, 
most „ . (, ti. * t r i 3D. a 1 i : .r>' 1 ■> 
vegetable a! or triglyceride, in further combination 
with an amount of phospboiip;d such as hyciroxviateu 
Ktih , • i*o * - to ^ 1 i l " 

yd - j =■ u ! lance th 

palaisbiiity of ubiquinone or ubkre'inoi in combination 
wi;h a sweetens solute as y»eil as an amount of 
water preferably ranging from snout 5 % to about 45 % 
by weight. 



Canadian 

tual Property 

Office 



m 2 417 089 

{imDEMANDE DE BREVET CANADIEN 
CANADIAN PATENT APPLICATION 

(13) A1 



(88) Date fie d£p6t PCT/PCT Fifing Date: 2001/0S/17 
/5~; Date ou ■> > „ «>f PCT/PCl' ! i Sua Date: 0 ~ < 
(85) Entfep piw <« ■ 1 tonal E tu o v >n". 

, rr d< (t)3W}< Pt T/F - Ape s i \ ?•.•<> 
as?) N* pubSics-Jtoii PCT/PCT PubBcalion Nw . 2002/017879 
site/Priority- 2000/0 US 



■;SDCimt 7 /int Ci. 7 A6 = K9/00 



<■«> litre : COENZYME 0 SOUS EOR^E UGEiiDE A * 1 Ml i ORAi.E FT GOUT ACREAB1.E 

<54) nae PAL/s ( 2 UQUfD 



A5?;egs/A&5tract: . .. .. f 

7h~ 'w S .--nt inv«r.E;n i-^istoi « 3 corrposOii!: :f- phi^v:a>-;u5k.<;; dosage Euro of CO ozytoo O <>: uo;o;j:roo v,iooo cs-n Oo 

f Mi i ' ' Tf ~ 5 " " " 1 

co: ; pzyr,:o O o; ubi^ci , o C o % t , 10 V 5 . o:orP p re !e ia bly ^oui i 'E. io jt /.E % by voeioot 

t t , > r 

P - 80 3 r ii ao-coo; oi o c- I ' or oioiyconoe. if! E^niei oor;iE:no:i:;ii woo 3;: amount t poospnoiio d ^:op U s 

hvfir 0 ^vE-f<M : ";th:n effective to retain ooioo^-neoAio-ono: :0 Tvoj;-op,oE:0iff E>nr: sod -;o >:ir«^ooE:i«y onoonc-; tno 
f jf li v tEnir i <;r ueicuinoi i cor:-fcyos!:cn with a s'^asleoe: >ohi?:oo <;;; wall j an e 'noun? ot *a:er Biefsisbly «] 1 
from at > about 4 



(39) Wo!-J<i h-!:\'." t; j; Prop«ny Organisation 
i A -«„£ o-i„ Bureau 



I 111 « II IIIJI 



(I0> Inientattomtl PubUcalfcm Nnwbtt- 

WO 02/17879 Al 



5 - ( ,r , i [ ! mo 63K <% >')0 

{21; Intefupri! i Nambw; \ • S'M>2Z 55 

(22) !a«raati«a»5 F8iag »ai*r; i7 August 2001 (17.08.200S) 

(2SJs Pubiitatwu Ung»agc: English 



0-7/650.287 .> u f 1 ^>< 1 

(72} laveaw: CHOPRA. Raj, K. iUSAJSU 7(H to;; 
0,un \v sbnrj » > 30 i S 

(14) < o* hn i 

7 » . I, M vp > - I 

$3S). 



CXOJF. L>K . ^ s < 5A 
GM, HR. KU, ID, IL t IN. IS,.!; 

lk, lr, s.s, a; s.u, lv, ma 

MX, Ml, NO. N2 : PL, Pf, R< 
S.L. TJ, TM. TR, IT, TZ UA, 



arfao 



' i) ! - « , !M : It 

1 - V X * . , , 

, > - ; ' 

t \Ai F. BA < 

a;, a, cm. oa. gn', no, t;w : ml. mk : na sn, s o 
TO). 



>:<.^ s/A.-jA: wff.w^ issue of the KTGamx 



^ (54}TM»; PAS (TABLE ORAL COENZ 
<S7) Absifasi: The present fcvcu&n tttk 



ling iiijcid. The cfo'vi 
% t mote pr-xerabH: a 



js Q or uMoniiioS :.a;uiiu; 
i ijvs in > at 

f , ( , , ■> > tgt >>. i v. - O 1 J h n 1 

Q H t n a i! t t' 11 ' f 

t > , rsoiuttonas v ias t i i i t I rp aMj > n 



"> A LAuj: 

!> % to oi 



■sight. 



WO 02/17879 



CK O241?0S!5 2003-01-22 



fCh'mnrisiss 



Palatable Oral Caessxyiae Q Li^oid 

! , -ho Investtsn 

The present invention relates to oral compositions compri sing a >e i wrae Q 
(ubiquinone) 01 Mel i lues < no Q) ia a liquid form v> ch] n ies 

enhanced bioavailability and is palatable to patients, especially children. 

s >s j 3 i i and suspensions a w e traditional dosage forms for oral 

h< ^ present the 

main target pool of patients. Liquid formnlations, at least wi th respect to a target pool, of 
children, represents a favorable approach, for enhancing patient compliance. However, tits 
sim qua non for enhancing patient compliance via an oral route is a fornmiatiou with 
favorable payability. 

Coenzyme- 0 (ubiquinone), a dietary supplement, is a vitamin-like substance which is 
its e' m treat vOiuesOVe hear: mime are cih <~i hrv nob onn \ <..un ^ . >J td 
diseases such as congestive heart Murb* as well as a number of other conditions including 
high blood pressure, mitoebochondriai disorders, Including mitochondrial 

t ; < ^ »,„ !,a t in,, strokelike symptoms., neurodegenerative 
diseases, Kearos-Sayre syndrome and Alper's disease, among others. Coenzyme Q is the best 
known of a group of lipophilic qua* >nes which have the capacity to transfer reducing 
eqmvaienbi or electrons within a lipid phase of cellular membranes. Reduced bonzoqumones 

ax i ik cr r <i i\. j. ; o\ < ~ \\d t - ux v xwuitta* 

reduced ooenzyrae Q is an effective antioxidant See-. Melio md'faj ' > Bis 

« ? 4 ^ tu < e Q j fund part of 

chain of antioxidant activity. 

in f coenzyme Q can be i ! s phenol ant 

aNu« l x.U ru'uet, ,\. - ok fe e * c ' b ny udnJs 1 here 

fire no enzymes for direct redaction of tocopher> 1 radical or external aseorbate radical, but 
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t & enzymes in ail men aes which can reduce coenz>TD i <. c 

Qvfjiv\\'ce vkcb'vv] iii ' D e Without 

the support ofeazymes to reduce coenzyme Q, the reduced coenzyme Q would sot be a very 
i ,e v uut q > srk :»i uv-i ai emxygen 

die K s eadil u oox radical 

There are several problems with the adndniiihatkin of Coenzyme Q and sis reduced 
mt \ ifful rji i 1 ' 

slightly better. Second, in general, Coenzyme Q and ubkadnoi are poorly absorbed, altkmgb 
tiasssr bioavailability may be enhanced is hyd . f <t - \ ■> d 

pis \ ? } i » v \ e / > .i s ieialh ubiquinol, in hydrosolable form, the tasteof-the 
hydrosoluble form of coenzyme Q and xddqmiioi is such that formulation as a pleasant iasdng 
liquid for children as so oral dosage form is simply not possible, this is especially 
problematic for treating children with coenzyme Q and/or ubiquinol in rare orphan diseases 
such as mitochondrial cy apathies and other disease states or conditions. 

Obfostsef the invention 

It is therefore an object of the present invention to provide a palatable term of 
Coenzyme Q fob none) or uKqumol which can be administers d e < balds en in an oral 
do i;cVn -> > a J 

It is another object of the invention to provide a method for treating children for 
ta nd c patides and other disc ses ad condition urin s 

h k idreo n omot igh bioa ' jenzyms |orubiquino 

1 > 1 i H ^ | 1 ^ i i ) 1 ^ 

ibrmofrbie ..• ■ . t !, i, ^ ^wadle 

These aad/oi othe? < bjects of the invention amy be readily gie met! fro « a desorip i i i 
ye ti a -which fo lows 
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SgnaMffy at' fowmtaft 

en enti . a i vOtnp p v f n i : 

coenzyme Q or ubiqumo: which can be adrnisisiered to children manors! dosage-form as a 
plea aat-tastiag liquid. The dosag < o ] tivean < Q 

obtqumo! ranging from about 0.05% to about 10%, .more e i y abou > to about 5 
by ".-eight of She composition in combination with a minor amount of a polyscibate surfactant 
i <\ ► polvsn bam Bit, ,. v o \ i 

oil or triglyceride, in v< ( >u combination with an amount ofphosphoiipid such as 
ii v o i n v < t . 'iy eobaace Ike palatabiii ty of ubiquinone or 

u 5 ! t l <. c i \ i preler^bh 

ranging from about 5% to about 45% by weight. 

In addition to the above components, compositions according to the present invention 
tipi , c >Su o .n < ] it 1 5 t ^ < i i 

sucb asaSpansarfdCtTut^ t r ^ <. o 1 i t h <^ 
substantially impact the ability of fee other components to work together to form a palatable 
iiqi d oral t e > * ' t - - J - 1 on of ubiquinones i ts c 

so t t . j* » t > v aaued ^t compositions according to the present 

urvendon. 



The term "coenzyme Q" or "ubiquinone" is used throughout the present speeiiicarioJi 
to describe a group of lipid soluble benzoquiaones involved in electron transport in 
mitochondria] preparations, i.e.. in the oxidation of succinate or reduced nicotine adenine 
dioueleoiide (NADH) via the cytochrome system, According to the existing dual system of 
nomenclature, the compounds can he described as; eoen^*me Q !:> where n is I- i 2 or 
ubiquinone (x) in which x designates the total number of carbon atoms in the side chain and 
emnean - :-pbof? DhTercnces in propernes e due !o jVtm m the chain 

ugth m i o) i nb s« n 1 rt n,e ,vii.a\ 
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Coensyrae Q w (a^lO) 

The ierm'Wquinof is used throughout the specifica tion to describe the reduced 
form of coenzyme Q y obis das i e no it ni| i c i 

present kveniion. In uhiqumoL the quinone ring of coenzyme Q is reduced such that the 
structure of the compound appears as set forth below. In ubiquiaoL n is preferably 10 and is 
derived from coenzyme Q i0 by the reduction of coenzyme 

The amount of ubiqmnoTrtAihiquirioi which is o i hi <- Mis according to 

ihe present iavsution ranges from about 0.1% to about 10% (preferably, no more than about 
7.5% by weight and even more preferably no more Hum about 5% by weight of die final 
liquid composition). The amount of o> > d " 5 mo i „ t 

ti j k. i ! ? ^ > + t 0 o ' ou i hi ^ , fill ibouj 1 to 

about 3 times the amount (in. weight percent) of the lipid soluble reducing agent which is 
included in compositions according to the present invention 



oh CH 3 

OK 



IMqutaoI (re-10 preferred) 
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The term "surfactant" or "eamtlsifier" is used hitecchangeably to describe addsiives to 
eomposit o i coord g to the present invemio . art 

to promott - -uur ' ? i « i 1 rac ibination 

with a triglyceride u vegetable oil and a phospholipid. Poiysorbaie i c x i ^ (Tweea"") are 
clearly preferred ay ? n u r bin: they u \ be i d is- the present 

V ><, 1 ! <<i ! v f) 0 ,v O ] k ^ 

smiactasts. The amount of surfactant used in the present invention ranges from about 0.1% 
cahoot'^ f iab.y about 1,5% U " , o»t2 e «to 

U ' , t M * 1 J s 5 i r i , i ^ . , v < 

vl , f | £l | ^ ) |i , t I ^ > n u ni •> xn ' * f i u ^ 'Ji< 

complex esters or ester-ethers prepared fimu faexahydric alcohols, aikylene oxides and tatty 
acids (the Span* 5 "' surfactants) as secondary surfactants. Surfactants which exist in the liquid 
state at iernperatnres at or less than formulation temperature (generally, about 80°C or iess» 
rpore preferably about 50-65°) are preferred because they cart also function as co-solvents or 
eo-solubilizers hi the present compositions. The preferred surfactants for nse in the present 
invention include Tween 1 "' (poiysorbate) sttffectants as primary n * u x' > » 

v s % ^ , ^ , l* nl te <■ 1 ' i m : fomseas 

, ^ t j . s * f ) ' n h 1 ) 

among others. Preferred surfactants are those which are in a liquid stale during formulation 
such that the surfactant may also function as a soiubiBasr (i.e., it has solvent-like properties). 

In fee present invention, the use of a polyserbaie (Ttveen" 6 ) surfactant is preferred, 
with ambcttne of Span !m and Twees* surfactants, being optional. 

T - o >. p o b i l j i k t i i i 

a rydrideseo yraeris with a number of moles of ethylene oxide per mole of sorbitol and 
so ntolarin iic e T - en s , u i > u 1 11 i f 

Preferred Tweerf ra surfactants include a scroitan inono-9-octadecenoate poiy(oxy-L2- 
ethsaadiyl) derivative otherwise known asTwecn?"* 80 ot Poiysorbate EG, 



WO 02/17879 



PCT/HStU«S755 



ami ho\o 

H 2 C(OC 2 H, ; 0> 2 R. 

Polysorbate 8» 

The sum of and z is 20 and R» C.ACO 

The Span*' surfactants, which may be optionally included m the present compositions 
. • ! e^ t arfaeunts (the polyst . i t s&eprofexre 



primary > n ~ , are partial esters - coossxm ratty acids, sue 

from sorbitol (see below). In fee case of Spaa 20, the sorbite fei 
laurate ester, In the case of Span 60, the ester is based upon, stear 
Span t% the ester is based upon oleic ester. The hydropMBe don 
,tl t. mIs \> e, v 1 ni\yi and oxye&ylene groups, 
is provided by the long chain fatty groups* The Span** surfactant 
dispersible or insoluble in water. However, these surfactants woj 

Ur SO xttk > * 1 I M ! {U >» > 1 ) 

according to the present mveritioa The use of Span 80 in fcraiuiating compositions 
according u the present ml Pion is preferred. 



ie acid, palmitic 
e-d hexides, derived 
Is based upon 
and in the case of 
t .<„ e-p ii ' 

■ lipophilic characler 
be oil soluble and 
ierr> odd; the " ' re 



OK 



P 
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Tho^rrn" '.ihr'A ^. t •> ^oMo de^c ite cumposrt'^ns 

i « espeet to th te. Palatable cot t 

rd ( esent inventio s those conn lions whicl - reea i 
edier.vise pie ; n i < t * <i - ^ < • cvc >o t - mi L uls! p-vdo."s 

The terra ^jcdtuclrig agent" i* used uirotighmU the specification to describe 

) 3 } 1 J i in effective amounts to conver ibiquincne 

li U33 i l/i! Cl lie o v , , ! o t v "> >' t o - i v 

Coenzyme Q) i igt storage of the compositions 

o ths present invent! 3 redact) > educing agea 

which is coi ipa ! k wi b i o 1 iu 5 in pi m ace tical 'en. and is 3 ibJeofp ovidiag the 
x^iuie s iu tvtv \ h 1 tl ' f s ra n ^ e 1 ' jut g'i o> 

)> , s ?ie in the triglycerides used io fcepresen? invention. Preferably, the 
reducing agent is a. lipid soluble reducing agent for example* ^tocopherol (vitamin B) s 
tocopherol esters, aseorbaie esters suehas ascotbyl palmitate, among others, alpha eatotens- 
and 0 -carotene, iyoopeue, tkvo-noids, riboflavin, curciinnnoidic cetinel (Vitamin A), retinoic 
acid, letmou At. A esters, rcu , t- t - v>aVv those 

s s . , j Venvrf . v> U 0 , 

j w n r «. u.oji ?tanp J .d k< S u i t u in* 

lubl 1 >gicatl ctivs spreferre cou esuch* 

^Mi a f(« d>, ju. . ) 1 - st t ^ ; .r ! on 

ubiq «i. le trigiyc des (vegetabi I), yet create an emulsion which will mask the 
rather unpleasant taste of the mktee. 

erred iipi uhle reducing n retb hi c < u I ' tt 1 i ce < 
or vegetable oil and the hydrophobic portion of the phospholipids which are used in the 

i f - - c it un embodiments 1 1 

h pi i n n > i do 1 n in a' ; 1 n j os^ 1 

the present invention comprises about 0.05% is about 15% by weight of the composition, 
r referable % 1% to about 7,5 > by weight of the final composition. The ratio of 



WO 02/17S79 



Oft. 02417083 2C03-O1--22 



FCT/US05/2575S 



-8- 

t - p 'oibyjio dceordmg to tbe orc?ent aivcattoo „u. - 

j f i i it boul 5; L mors 

it u 1 3:1. In ei 'iMt ovsnticm which 

rely on an in gjja preparation of'ubiqoinci fh>m ubiquinone, the amount of reducing agent 
\ i i duct otien is p bh excess of ih nount req 

reduction react: < , r. e igLtt percentage basis, Uiditionai redw tg tgen ata: «e 
nw ponied mfe he i n i i o " ij p^j«>n i " i <ro 
ubiquinone in order to promote the storage stability of fee tibiquinol. 

nations of reducing agems convert substantially ail 

U t ! Id t t 

i u ' i tdi "n . 1. f tv.v , i>> > ■>'> e^u ^ Mm uuik 
ubiquhiol ftom being oxidized to ubiquinone, or alternatively reduce any ubiquinone which 
has been oxidized from ubiqnmol dating storage of the compositions according to the present 
Invention, 

he Ki <s i ikv h mi ,) imkm I I 

like s ■but ismpiupanrie nature -which is a phospholipid, and which preferably has a hydrophobic 
chain at one end ftiie molecule nd lydrop c, charged { ionic) po oa he other end 
of the n> A cine b c.u \ - i^u-d ph< sou-up-us pursuant to the preaeu n preferred 

ipi used to help promote the solubility of ubiquinone 
or ubiquinol within an aqueous solution to be administered orally in combination with a 
poh'sorl ate ■ i « to> t aid i triglyceride o; oil, u rn tints » tint n iqui ; nc ahiquionol in 
i n order to pron sitabi and promotes the 

nol and other conn; S 
r v 1 . ' i >: <. as tvt'i rsr« tats !i 11 } 

{ n jiii v ! i h t I ux k'l (he 

present invention, preferred ph t oHpids include, for e r atidyicholine (PC) 

cho i udl ti> uvib Jv h 'c c ( - 1 oaylsexine 

\ * v 1\ tglycesol (Pti), phorfphaodbc add J' i ov>. .01 ( J 'V 

sphingomyelin (SPM), and the like, alone oris combination. The phospholipids can be 
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tv. > , n h i t v t n ! f 'aiv natural ot are 

1 Hi ! , I v i u i tin 

j } S i > I 0 f 1 ! v !U 

<. { 1 » , S M s 1 > I I I 

i u e . s iKu *x :«! rc< h - ^ * t <■ 1 

; j j phos hat (g 1 nip olf of the tare hex 

groups of glycerine. 

Pbr<n 1 t u ; ) j or uo si mounts 

, t l l - i ' ' t >< i This, amount generally falls 

v t p j , v , ) 1 i ~ i > - "> tv. vt ^ i ' InutH't, 

even more preferably about 1% to about 10% by weight of the final composition. While not 
being iiimited by v.ay of theory, it is believed that the inclusion of the phospholipid is an 
important feature in the present invention, ioashmch it is the pbcAphoispid which is believed 
t> o v to - x »->s a <. >\ J i qomene and triglyceride in an aqueous medium, thus 

( im *v d.c j >m M»}u.noi m hydrosoluble ram within ] >sj p en a] listed 

micelles or related structures which taaiataw the fat soluble components as well as the 
polysorbate sorfectant in hydrosoluble form for enhanced bioavailability of hie active, and 
limiting or ev o 1 - itnat g the chance that foul-tasting components will come into contact 
with the patient's taste receptors during oral administration. It is an unexpected result that the 
present cuo , , s N ~ 1 u „ . i p i oviding a hydrosoluble form of 
f,n p nxiiu h< Mm •> <jx b > pi 'i i ^ if » 

I -cribe a 

h nukuoov^chi&maiqj o a i iU n J i 

huiv ,i is-, ti > . vjc'i in . niv ^ i hb^<civurn 
aqueous medium such as gastric juices, the composition vdU maintain itself in the foxrn of an. 
1 d i Ji t t ^ 1 i tf : i i 

hydrosoluble form of the present invention, which is administered orally, in the form of a 
liquid, which produces the < n s ! .u > ' * >< < »mo ^m 

3R 1 dmii stered ompositiom a ding to the press j nventioa 
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The term "patient" or "subject" is used throughout the specification to describe an 

present invention, is provided. In certain preferred aspects according , ,l ei< ^\ 
^ £ ran ge from an He: to teenager. 

true s ) 5 h [ x 

amie n^tio i . < u i t >o o s s < t % i'iuu n v n a 

produce a ^ -> ? . j t „ . , . 'ou 1 i n ikmim , 

pm iologica ;.f.fec 3i- it ability < function for an alternative intended osc. or example, a 
• i p;d wbchpiomoL^ tomano i 1 cm 
t !n i o i< ? ( s lie 

composition or a reducing gent convert* bias >ueto ksi I during manufacturing or 
to preheat aad/or limit the change in ox oxidation of the ubiquiabl or to function as a solvent 
5 1 io\-vJr^ ,\ i; to tire present invention. 

The terms "triglycerides" and "vegetable oil" are used synonymously throughout the 
specification to describe an additive in compositions according to -fee present invention which 
missive as a solub /, > i compatibiiiser of the ub c ol with the othei 

components of the present invention. This term is used as it is used by those of ordinary skill, 
in i' i v u \ scid.sa? sterii d at the free hydroxy pt it > glycerine, 
producing triglycerides, which are also the primary component o , . ;^ 1 

[ s io; o i c i o\ tug 'medium 

to «u tt gi o > v nv.NL-, l ^ s in t iM 

acids range from about 10-18 carbon units. Triglycerides are used as solubil izers, diluents 

i, , K ^ e f ' to i'U . n 1 n-n ■ i ( . T ! 

3 bzatiouof the ubiqu ubiqui rcotnpa 1 ii 

pt „p onpid vvUTxmentot ^ 11 ^ <■ - 1 * " ] 5 1 ^ 

basj e of ubiquinone nquiool 



Vegetable oils for use in firs present mv^os:ajay : -ift£ataaiei fmvmwteM 
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i i <. n t .lit,, ad 

n i i u f - < v t s n«. i. 

palmitic, stearic, oleic, I ir; oleic- or feolenie acids, among numerous others, preferably a fatty 
i > i t b t - d - > £ 1 ! to" < « ] s for use In fee 

at an ft* "-urn v. le \e-v a' L." J . m ei chiefly from veptet.hues ,vcw u- ; ,i„ ..no. 
Include, for example, soybean, sunflower, saEfcnver and cottonseed oil: non-drying oils, for • 
example ca i and oth c n oil. Hyd.rogenaie 

vegetable oils also may he usc-d in the present invention. Animal oils are also contemplated 
deride esters an include, brexac le, atssucha: allovs mc sarin anc 
liquid tats, such as fish oils, fish-liver oils and otker anlm d oils, it :1 iding s ?e n o 1 am< ng 
numerous others. In addition, a number of other oils may be u >*v io< C lo C so (or 
i th.er than tire g i * i 1 ( « r a et 

od irm.iLe .! 1. i'lHiu b 

The term "sweetener" is used da i > the specification it) describe a sweetener, 
prefersrbly an aqueous solution of a i . d or artificial ^m which is added to 

I ! m ".i mo v 

^ i L s,, h ^ , t « m ^ c ! ! 11 >i s e . . Lm 

. h „ ^ < >< - < "ong anmemus other synthetic sweeteners, as weltss 

angar based sweeteners such as sucrose/water solutions (I JSP sucrose syrup, about 85% by 
weight sucrose and about 15% by weight water), maltose, corn syrup, fructose syrup and 

, t \ c < it ml i i i t 1 f < 

msMol, and sorbitol solutions, among others. Tim amouat of sweetener used in the present 
compositions ranges from about 0.05% to about 65% or more by weight, depending upon the 
sf . b -t w ' a ^ ^ Jvk, uH ; t /T, 

such as sucrose syrup and com syrup. 

l"he term "solvent*' is used t iroughout the specification to lest ' >e ■ ) qui ' in > thick, 
e dnim i <. eJ n i - 5 m it •> „ n. . > in ihi -or 

i u t n sj\ v c s ' r i i ,b -> . it '< j se 

in the present invention include any hydrophiiic solvent which is m 1 t > acceptable 
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and which can be used as a solvent, which alone, or in ccavhuiaiioa with surfscacts as 
otherwise de * ! 1 en j ssub ael 3 the red ig 3 i Prctocd solvents 
.for use in lire present invention include ethanot and ''pedyir/dric alcohols" a term which is 
J; i i < t. I< > <i ' i am Uuily 

, i f i < ! ii n t 1 1 h 10 and the 

reducing agent used in composition according to the present invention. Polyhydnc alcohols 
which may be used to &e present I iveauon include, for e viouv „-. f; e -.in \ en v end 
propylene glycol and mixtures, thereof, The amount of solve it when ssed in the present 
compositions ranges from about 0.1% to about 25% by weight, preferably about 1% to about 
' f w even more prefer y about 1,5% to -about 10% by weight 

The present invention relates to an otally compatible, pleasant lasting composition in 
liquid form comprising: 

i Ubiquinone or ublqulnoi in an effective amount, preferably an effective : aaiount 
within the range from about 0.05% to about 10% by wem. > o " co n position; 

ii, ffec : rimarysu n t I < un the rang f about 0.5% 

to about 35% by weight, preferably about 2% to about 25% by weight of the composition; 

in. A triglyceride in an amount ranging from about 0.2% to about 50% by weight of 
the composition; 

iv. A. phospholipid ui an effective amount ranging from about 0.25% to about 20% by 
weight, prefea b y ab 1 1% to at >at tu J , I > weight oi the cot iposi n ; nd 

s to amount of water ranging fiw bout 3 .0% to about 50% b) < b prefers 
►out 2.5 »a 40-45 eight of thoco reposition. 

t " omt e >' « > > a s v. arm an a nount 

ranging from about 0.05% to about 65% by weight. In addition, the present compositions 

i i >n t tic i nt preferably selected from } 

consisting of ethanoi or a polyhydric alcohol such as glycerin and. propylene glycol In 
amounts ranging Brom about 0 " to about" 251 by weight, preferably about 0.5 to 
{ kn n n j l f i s 

amount ranging from about 0.0 .1 % to about 7.5% by weight of fee composition, & lipid 
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u u ( f here t tin the p positio 

in an amount ranging from about 0,1% to about 15%, more preferably about 1 % to about 

o <s - , v > a ' n >r, vt > , .ernih ranging ironr 

about 0,005% to about 5% by weight of the final composition. 

In x a e 'ik > • . - i > i } 1 s K 1 < ! 

i ' j t ,i ,i n % ; r rd t > i - [ -a < ^ 

i h-e amo go the n e> 

etc , among u i i >. i t i n 1 >* » added to 

the compositions in amounts ranging from about 0.005% to about 3.0% by weight in an effort 

) J. ) 1 I i 1 [ ' I v * V. i 

acceptable carriers, additives and exeipsents which are appropriate tor oral dosage foctos may 
also be included within the compositions according to the present invention 

Compositions according to the present invention are formulated, in oral dosage form, as 
..;.'} '.v , o ok .-"tug liquid, including a viscous liquid (be,, having & viscosity rn 
eentipoise units which is consistent with the formation of a fiowahie gel). The compositions 
> j 1 5i t t > % i ^tanttoan 

i opriats] armaceutk il regimen. !h ition > t ! % 11 

, t s - i i " -mpiove patient compliance for the 

v^inaiufrtui 1 t. „ < > , <m t 

To prepare the pharmaceutical, compositions according to die present invention, an 
effective amount of ubiquinone or uhiquinol in powdered or liquid form is added to a mixture 
of phospholipid and triglycerides in combination with a polysorbate surfactant at elevated 
temperature, A solvent may be optionally added. Ate thorough mixing, the remaining 
components are added to die mixture and mixed to ai<- i,at i N < <■ 
» \ udes r, is aide ttotbei \ I hh other c mrpone ts such as 
' n » -m- nms m ml! og ^n , „ i h % 

,i i rntKei bd u ti i J d e t ] 1 u hi ■ 
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ageat,aiip , e in the triglycerides 

j i in tl s v I i e u~i in v - siquinoi 

i 3 r\ al.ou ■ f > v i ) \ i 

method is to provide fbrtheksM preparation of abiqianol from the less expensive and 

no v % 5 Hqs i <.!■>! o i) i v 
above, in a preferred method for preparing com;" - ^ 3" ' ■ ' ■ - i-' 1 > i 

iaol is obtained £ i tarring material, the components such 

s ii j n p i t ii^i n 

mbcsdinenK lipid t, ' > . ' t- peranum 

i 1 ' i v , j ' p ' t ^ i v 

until the components are thoroughly Biixed. At the point of thoi > sgh mix ng at elevated 
ut ix y. ••> i • i« ikii Mi t ib< i ii|>n n 

i u . ul>i ')\ i k i n 3 3 01 I 

horoughiy triixec ik nt jovc compone b i suffick period f mxtore to which 
fee coenzyme Q is added contains an effective coaoenttation of reducing agent, coenzyme Q 

I i id a id the mixture e aabeu ed, upon imf i 

addition of sweeteners, flavoring agents and {he bfe to provide oral dosage ronra; which 
uf i i \ .v k i iv t -e the coenzyme Q is added to other 
v -30ioo f i i hi i rs f \ <- ! 

\ , N ^ quia* Jernativt i k pa> cni f t T avert 

coenzyme Q to ubiquinol, but also effective to maintain ubiquiool \a .its reduced state in a 
0(v,^ s ! tc i h o t l i ^ v.d ip i'i.^o im" > 

i s t later st i 1 the storage stability of the 

eoroposiiioos. 

-a xmceatratio o ubiquirKJce/abiqninol to be included in the composiiio - 
cc t onti in cfx j tfori i it sc ease or 

condition. This concentration will depend on absorption, distribution, htacuva&m, and 
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! - ->« ^ "veil c> ot iacaus kii>- s 

to tuoseo. k J mthe <r< It s to l\ noted t at 1 > vury with&e ^sve it} 

oftb«corditos'< be alleviated I sto e further im i - 1 r lar subject, 
pc. a.) e <. s i - / ^ t n -i ^ t , t s o oni need and 

. . administering r st a n <o'th 

ermmoMre-'i, and i c bai ngc ot - n - > i m u ' * . ^, 
not intended to limit the scope or practice of the claimed composition. The active ingredient, 
bkinsao ' oi. n eadxni it once, or may be divided into a number of 

smaller ses ro s admin? icred at varying intervals of time. 

'be ieti\e v, > i 1 1 i'tm 

materials snch as vitamm B (tocopherols), abba Lipoic acid, L-camitine (and its derivatives 

eai c p v. L-caraitine) an runs and a K 

components., including omega-3-iaity acids, among others, which do not impair their desired 
k ^th materia ippi. tent the desired action | wids that! dednntienais 

do not change the activity of the included- compounds. 

i 'it j «ral, from one times daily. 1 

i s p nari % upon the s eritj c a 1 i 1 I i 

to be treated. 

Tire present compositions are used to treat nr. urn of disease state:; or conditions 
\ m ! <. j s i 1 ^ n i \tv> 5 m^wr ■> v me tlie ora! 

compositions increase the patient compliance of children, the treatment of childhood 
conditions oi dsseasi * ates willir )st likely find the greatest benefit; t imprt vol pa ion; 
compliance e compos > th t inventi i Die compositions 

ookHi v i i * teat patients for heart d sease f 

including congest! e heart f in b I raitochochondriai disoct in i 

a adj , i!) y and other minx ria tic 

acidosis, neurodegenerative diseases, Keams-Sayre syndrome and Alper's disease. Most 

• embay ■ mcrm hm and the condition or d e c^opaim 
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i 1 i 1 ! v< j 1 > , ' * <ns The 

included *.\ 1 -> t not to be construed as limiting <- scope of this invention as is more 

Example 1 





liquid Oral Dosage Fosrai of Coenzyme Q Ul 






i S Syrap Rx 


Ma 


(O.i-5,0%) 


Coenzyme Q t8 


2% 


(2% - 25%) 


Tvveen 80 (Polysorbate SO) 


10% 


0% - 10%) 




5.75% 


(3%-50%) 


Medium Chain Triglycerides 


30.5% 


(q/s 25-50%) 


Syrup, DSP 


48.0% 




Flavorings and Sweeteners 


1.73% 


(0.5% -10%) 


Glycerine 


2,0% 









1. .Add hydros i * ttL ; < i e s - a tglycsrides in a dieted mixing 
vessel. Heat to 130°F (± 5*F) with constant stirring at 160 ± KPM for 2 hows or until 
dissolved. 

2. Add Twees 80 to the above solution with constant slating while maintaining the 
temperature at 130° F (± S »F). Keep mixing for at least 60 minutes. 

3. Now; screen the CoQ lt . powder through a 100 mesh screen into the liq rid W m • \ lie 
mm i<i ti g the en pei it 130 Keep n i a clem 

x {5 1 bout 60 minutes to 9 nates lie add glyc m< I stir for an 

additional 5 to 10 ramutes. 

4. ; > 1 , <*• i, 1 ^> ^ 1 1 1 r t f 1 a^u'whdemiviy 
coiitismc usl> an 1 t n siv g the temperature as 130 c F s 5 F Keep a txing 1 v £-'. t t two 
hours. 

5. Remove the source of heat. Keep mixing while the temperature of the composition comes 
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v. ! > . Ji -\) »s i't| « I, i !li ' 

6, "?lk> f ^ <j 1 *< > i < n ^ HI - 

7, St.tis, s; i < ai and s <u» v e is id container, 

8, Test Ik assay of CoQ ;;)J dissolution of CoQ ;Sj color ,clarity, flavor, sweetness, etc. 

It is be > - 11 ^ 1 1 

^ are iiiustcative 'in the picsss;t invention, t are sr : no way in 
\ ( ic , t -bray beraadewlihom J _ ; ; spirit and 

scope of the present invention as defined by Ihe following claims. 
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Ciahtis: 

K 1 v a t eco itio liquid d e form comprisii 

a active mi 1 n ouo eou^tm^ , »qu e and 

in in > effective r«> 1 

a. An effective amount ofaprimaa>' surfactant falling within the range- of about 0.5% 
to about 35% by weight; 

,i i i v. r < ' , > < i i : < 1 ( t „ i 

hie composition; 

rv\ A phospholipid in an effective amonatiaagiag irons abou 25 ' soutlW >j 

weight; 

v. k sweetener In £ imota * ging i nn 0% about < by-v md 
vi An amount of : r n m about 1.0% to about 50% by weight, 

2 I be co - n i > £ > l i i tan! !t > 3 

poiysorbate surfactant in an amount raagiag foxra about 2% to about 25% by weight of said 
composition. 

3-. The cons x^ u i ' .^n 1 -xw n s 'l uu i -m\ture<vf 

composition. 

4, The composition according to claim 1 wherein said phospholipid is selected from 
, _ <- x xmg of phosphatidylcholine, pbo^pxs - ' v>i < 

tidylenohne, phospin t\ s< 1 jhosplmtidylglycerol, 
ix> i v i'o >i o. U v-i! i dn un ni ,j >v. t n< tonolmt 

>sphaii erot and mixtures ti i am i ib I % to about 20% 

; veightc sai ~c M x si n 

5 lie eorrp: + t ->-i i ! ^ 

ieekhia ?n an amount- ranging Sam about 1% to sbotit 10% by weight. 
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5. The composition according to claim 1 wherein said sweetener is selected irons the 

r ) p > ] f Hi n t j £ e td rd s - a o - h 

syrup, com syrup, fiactose syrup, fruit syrup sweeteners and sugar alcatels, 

7. The composition according io claim 1 wherein said acti ve agent is ubiquinone. 

8. : mp si&on accordiag to cJato where «d active agent is k 
s , i olive ametmt of a Hpu 

9. The u i according to claim. 8 wherein said lipid soluble ■■educing agent is 
ejects <oi 1 m i > i hv i vver<? <nch as 
3s u \'t r >■ oio*d> nbcflivm 
un > t mi ) - . - j i-tstiJ ce s m s\Utn 

thereof. 

i 0. The composition according to claim 1 ferihex comprising an effective amount of 
a 1 mat ii 1 o* • i ] 1 - ' ' 1 ' 1 ' 1 

v. >ndary surfactant. 

i i. The composition acceding to claim 10 whereia said solvent is selected from the 
' \ i itn o,,v i c % > o i n H 

3 2. The composition according to claim 1 wherein s dat age qoinoae-aDd 
further comprises at east >oe additional agent se\ . u on i.e gr< op > s 
o.ophcrob a >. id - c r i inn- i i 

Matty acids, v tta - ns, mm® dt and mixtures, thereof. 

k i 1 eeording to claim 1 whe ru j i « n 

- > [ v\ i ion, in mi it > <J < ' > vi i - i< 

composition, said triglyceride is a mixture of.medi.om chain triglycerides comprising about 
odoj - m . ■> , o^&aidpho^lioii'pKUs^ydroxYLced avcm 
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X ( l bj sbtofssidco i ! < s (T said sweetener is sucrose 
&vrip, <ud i " >j is >. <. .i>f nsei a ilsvorag 

agent and a solvent which is glycerine in an amount ranging from about 0,5% to about 10% 
by weight of said composition. 

14. r M . . i <n > , un t t v 1 o! d V _j;e:onn 
comprising; 

L Coenzyme Q, (i ; 

II ^ vJli \ i 1 i! tfil " % { 0 d)OU 

25% by weight; 

t< t 1 N 1 t {! 

weight oftbe composition; 

iv. u>> > t i j 1 (. i ( i omabou 
1 ,0% to about 10% by weight of said composition: 

v. - t ig from about 25% to about 50% by wei 

vi An amount of water ranging from about 5,0% to -about 45% by weight; and 
vii. An amount of glycerine ranging from about 0.5% to about 1 0% by weight of said 
composition, 

_ l , < , vt _. - ku 1 r f .inijn 1 , * u„ agar and 
at least one sweetening ' selected iron;. the group >< i u of aspartame, saccharin, 
cyehmales, vra^ aiosc m ^e ^ t hj-m ^mp, com syru u rrdt synu 

s Oi . C v ! > > 1 . ( 

. t. ^ in J rM>ni Hi f ( ! 

x o-.. no i'.oiv - -ui i t%nP < ! i , id- > in 1 

an active agent ssieeied tioro the group coas stit g of ubiquinone and ubiquiuoL said method 
apris )tm ngint * dosage foi mposKion caxnj 

L An cfrecti ve amount of said active agent; 

il \n effective amount of a primary surf t he range f about 0.51 
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to about 35% by weight; 

in. cerideh jmoutrtian i * >c i 2 > 15 > by weight < 

the composition; 

sv„ A phospholipid b» a effective amount m from about 0,25% to about 20% by 

weight; 

Y, A sweetener in an amount ranging from 0% to about 65% by weighty mi. 
vi An amount of water ranging from about 1 .0% to about 5054 by weight. 

1 8. The method -according to claim 1 7 whareii ai > urracnm 
polysorhate suriaciant in an amount ranging from about 2% to about 25% by weight of said 
composition. 

1 9. The method according to claim. 17 wherein said irigiyeeri.de is a mixture of 
medium chain triglycerides comprising about 5% to about 50% by weight of said, 
composition, 

20 Tbt m tdacc gtoefa u 17 wherein, said j iph ■» > ; h 

group consisting of phosphatidylcholine,, pho^i^dyledb^soiamine, hydroxy iated tedihim 
distearoyiphosphatidylcholnie, phosphaWylsetine, phosphMidylglyeerol, phosphaddie acid, 
phosphatidyimositoL sphingomyelin, dimyrkkiylphosphaddylcholme, 

' , ♦ -v - v., o ,\d mixtures thereof and eoiapxsies about 1 % to about 20% 

o^ >\ , - ! <- a>i - Nation. 

21. The method according to claim 20 therein sal 1 > jspholipi 1 i ■ u> dxoxylated 
- citbi in count ranging % rr about i% to about 10% by weigh: 

12 > t el ordmgto claim 17 * hisni eetvncj - 8 

, i s, n p rr.au) ccn rm i em < nail > - tu 

syrup, corn syrup, fr uctose, fruit ^rup;s«aeefeners and sugar alcoMs, 



23. The method according to claim 17 wherem said active agent is ubiquinone. 
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24, The method according to claim 17 whemrm said active agent is ubiquinol and 
i u ( t t< tt n.^M lc ,v i t t < i t n > K -_U, 

cardi it 1 lid lipid soluble 3 s 
selected from the group consisting of a-toeopherol, tocopherol esters, ascorbate esters such as 

by] palmitaus, a; >6>ers, a-csroten t - t bofet a, 

aircmrdnoids. retinol xeUnoic acid, retmeic acid esters, retmol acetate, retinal and mixtures, 
thereof. 

2o Do 1 - i ng to claim 17 wherein said composition farther comprises an 

elective amount of at bast one additional component selected fcora the group consisting of 
solvents, fiavi rings col iringas 33 and • xondan t taciant 

27 I 1 metb 1 iceodmg to claim 26 wherein said solvent is selected from, the group 
( 1 11 a v , 5 lsi! 

28. The- method according to claim 27 wherein said active agent is ubiquinone, 

29. The method according to claim 17 wherein said primary surfactant is poiysorbate 
SO in. an amount ranging from about 2% W about 25% b> 1 id 01 )ositioa, said 
triglyceride is a mixture of medium chain triglycerides comprising about 5% to about 50% by 

X -it ^ 1( - ' lltlV fl • v \ -vUl . C „ K'l 

tout ni.10%1 y a t aidco ] sou «. ve synrp, said active 

agent is coenzyme Q m and said composition fitttbsar comprises a flavoring agent and a solvent 

hlchisglyc nan amount Tangii > t 1 tboul 1 

composition, 

H Vu 1 Rc^jmt; > tiht t 1 u. t ^etoraof 

i id at eiee Ifi nthe^rmpc nsistm <■ " a Hm. o' ak 1 * 

v. t p tit into an oral liqtdc dosage form a composition comprising: 

i An effective amount of said active age»t; 
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ii a. sou f hoot 2 s ii > i 

2S% by weight; 

Hi, k In <u ia > j f ^( 

/eight « e compt i 

11 it x y u Jo. a mabou 

>j ' ' Ui S ON i 

v, Sugar syrup in. aa amount rang i < •> u f >» » 

vi An amount of water ranging from about 5.0% to about 45% by weight; and 
ii. An amo? i si rngmg bont P.y « >,t '< 
ceurposidon. 

31. The method according to claim 30 wherein said surfactant Is poiysorbate 80. 

32. The method according to claim 30 whmh said composition further comprises a 
o< i , u ^ f 'v } * a i\ f 

\ i i it \ . Inmates, suoalose,. sucrose, mafto.se, sugar syrup, com syrup, 

ructose syrup, fruit syrup sweetenc ) p ! eohnl 

33. The method according to claim 32 wherein said composition further comprises a 
coloring agent. 

34. A method of Increasing compliance in a patient to be orally administered 
composition according to any of claims 1-14. 



